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Amendments to the Claims 

Please amend the claims as follows: 

1. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxide laye ron the polysiHcon 

substrate: 

nitridizhig the oxide layer to form a nitride layer nn the oxide layer, by exposure of the 
oxide layer to a plasma mixture of nitrogen and helium or nitrogen and argon; and 
depositing the dielectric layer onto the nitride layer. 

2. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 

form an oxynitride la™- cm the polysilicon substrate: 

nitridizing the oxynitride layer to form a nitride layer on the oxide layer, by exposure of 
the oxide nwrntride l ayer to a plasma mixture of nitrogen and helium or nitrogen and argon; and 

depositing the dielectric layer onto the nitride layer. 

3 . (original) The method of Claim 2, wherein the step of annealing the polysilicon substrate 
is at a temperature of about 700 to about 750°C. 

4. (currently amended) The method of Claim 1, wherein me polysiliconjubs^telayef 
comprises a polysilicon selected from the group consisting of doped polysilicon, undoped 
polysilicon, and HSG polysilicon. 

5. (currently amended) The method of Claim 1, wherein the oxynitrido o xMgJayer is about 
40 angstroms or less. 

6. (currently amended) The method of Claim 1, wherein the o xynitrid e oxjdejayer is less 
than 1 5 angstroms thick. 
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7. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 

form an oxynitride 1ny~ fT tKl> r n1 Vrf 1ir - fm substrate: 

nitridizing the oxynitride layer to form a nitride layer on the oxynitride layer by exposing 

the oxynitride layer to a nitrogen-containing gas selected from the group consisting of a plasma 

mixture of nitrogen and helium, and a plasma mixture of nitrogen and argon; and 
depositing the dielectric layer onto the nitride layer. 

8-10. (canceled) 

1 1 . (original) The method of Claim 7, wherein the step of nitridizing the oxynitride layer is 
at a temperature of about 0 to about 900*0. 

1 2. (original) The method of Claim 7, wherein the oxynitride layer and nitride layer have a 
combined thickness of about 10 to about 40 angstroms. 

1 3. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxynitride layer.Qnjhe 

pol y silic on substrate: 

nitridizing the oxynitride layer to form a nitride layer ™ ih* oxynitride layer by exposure 
of the oxynitride layer to a plasma generated nitrogen species ^WcteA from the group consisting 
nf a plasma mivnire nf nitr ^er. and helium and a plasm a miyniTe of nitropen and argon; and 

depositing a high K. dielectric layer onto the nitride layer. 

14. (currently amended) The method of Claim 1 3, wherein th odicloctrio mat e ria l the high K. 
dielectric lav_erJ s selected from the group consisting of tantalum pentoxide, titanium dioxide, 
barium strontium titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium 
bismuth tantalate, hafnium oxide, zirconium oxide, and aluminum oxide. 
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15. (currently amended) The melhod of Claim 13, wherein the hi^dielectiic layer 
comprises tantalum pentoxide. 

16. (currently amended) The method of Claim 13, further comprising, after the step of 
forming the high K dielectric layer, annealing the hjgb^dielectric layer in an oxidizing gas. 

17. (original) The method of Claim 16, wherein the oxidizing gas is selected from the group 
consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

18. (currently amended) A method of forming a dielectric Layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature less than 800°C to form 

an oxynitride 1a y r " n the pnlvsilioon substrate: 

nitridizing the oxynitride layer in a plasma generated nitrogen to form an nitride layer^n 
the oxvnitrid^ \«y«r, the n1a°™° r™ rat » H nHrnffm gas selected from the rronp consisting pf a 
plasma mixture nf nitrogen and helium ™* ■» r l»«™ mivW. of nitrogen and areon: 

depositing a high K dielectric layer onto the nitride layer; and 

annealing the high K d ielectric layer in an oxidizing ambient. 

19. (original) The method of Claim 1 8, wherein the step of annealing the polysilicon 
substrate is at a temperature of about 700 to about 750°C. 

20. (currently amended) The method of Claim 1 8, wherein the oxynitride layer has a 
thickness that is substantially the same before and after the step of annealing the highK 
dielectric layer. 

2 1 . (original) The method of Claim 1 8, wherein the oxynitride is about 40 angstroms or less. 

22. (original) The method of Claim 1 8, wherein the oxynitride layer is less than 
1 5 angstroms. 
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23. (currently amended) Amethodof forming a dielectric layer on a semiconductor 

substrate, comprising the steps of: 

annealing a polysilicon substrate in nitric oxide at a temperature of less than 800'C to 
form an oxide layer having a thickness of about 40 angstrom or less en the polv^lwnn substrate ; 

exposing the oxide layer to a plasma generated nitrogen gas to form a nitrided oxide layer 
nn the, oxide lav-r th« nlasma ^ n^ted nitrogen Pas selected from prpup consisting of a 
nla^na mixture, nf nitrogen anH Vie.limr. and a plasma mixture of nirroren and argon; and 

forming a high K. dielectric layer over the nitrided oxide layer . 

24. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

annealing a polysilicon substrate in nitric oxide at a temperature of about less than 800°C 
to form an oxide layer having a thickness of about 40 angstroms or lessen the polysilicon 
substrate : 

exposing the oxide layer to a plasma generated nitrogen gas to form a nitrided oxide layer 
nn the nxide lnvw. the nlasma pwifmrtufl nitrogen w» sele«**H frnm the nwin consisting of a 
plasma mixfirp nf nitrogen and helium anH » plasma mivrnrr of nitmpcn and arpon; 

forming a high K dielectric layer over the nitrided oxide layer; and 

annealing the bighJLdielectric layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer after the step of annealing the hi gh.K 
dielectric layer is about 40 angstroms or less. 

25 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
providing a polysilicon substrate; 

heat treating the polysilicon substrate in nitric oxide to form a thin oxide layer over the 
polysilicon substrate; 

exposing the thin oxide layer to a plasma generatedjxitrogen gas to form a nitride layer; 

and 
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forming a high K dielectric layer over the nitride layer on the thin oxide layer, the plasma 
~;,~ r - *™ consisting of a plasma mixture of nitrogen and 

helium and a pla^a mixture of nitTOPen and argQn. 

26. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
providing a substrate comprising polysilicon; 

forming an oxide layer over the polysilicon substrate by heat treating the polysilicon 
substrate in nitric oxide at a temperature of less than 800°C, such that nitrogen concentrates 
within the oxide layer at an interface between the oxide layer and the polysilicon substrate; 

forming a nitride layer over the oxide layer by exposing the oxide layer to a plasma 
generated nitrogen pas the nlasm a generated mtm^n gas selected from the group consisting of a 
nlasma mixta™ of nitrogen »nH helium and a plasma mixture of nitrogen and argon; and 

forming a high K dielectric layer over the nitride layer. 

27. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 

form an oxynitride layer nn the rtnlysnicon substrate: 

nitridizing the oxynitride layer to form a nitride 1*.v*r on the oxynitride layer by exposing 
the oxynitride layer to an activated plasma generated nitrogen p«* th?. activated plasma 
generated nitroge n pas selected from the g rou p consisti ng of a nlasm» mixture of nitrogen and 
Valium and a nlasma mixture of nitrogen and argon to form a nitridod oxide layer ; and 

depositing the dielectric layer onto the jutridgjitri dod oxid e l ayer. 

28-29. (canceled) 

30. (original) The method of Claim 27, wherein the step of nitridizing the oxynitride layer is 
at a temperature of about 0 to about 900°C 

3 1 . (currently amended) The method of Claim 27, wherein the oxynitride layer and the 
nitride layer have a combined thickness of about 1 0 to about 40 angstroms. 
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32. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxynitride laye^gn Ihg 

poly-silico n substrate: 

nitridizing the oxynitride layer in an activated plasma generated nitrogen gas to form a 
T ^* n A nvMn nitride lav p r on the, oxvnitri ^ 1» v~ the. activate nlasma genera ted 

^lacma mivnire. of nitrog en and argon: and 

depositing a high K. dielectric layer onto the nitride layer. 

33 . (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

providing a substrate comprising HSG polysilicon; 

annealing the HSJLpolysilicon substeate-in nitric oxide at a temperature of about 700°C 
to about 750°C to form an oxide layer having a thickness of about 40 angstroms or less^^jhe 
HSG polysilicon : 

exposing the oxide layer to a plasma generated nitrogen gas to form a nitrided oxide layer 

on the oxide lnver. the nlasma generated nitrofircn pas sulnRtad from the PTOUP consisting ofj 
plasma mixture nf nitrogen and helium and a nlasma mixture, nf nitrogen and argon; 

forming a layer comprising tantalum pentoxide over the nitrided oxide layer; and 

annealing the tantalum pentoxide layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer is about 40 angstroms or less. 

34. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

providing a substrate comprising HSG polysilicon; 

annealing the HSGjJOlysilicon-sabs&ate in nitric oxide at a temperature of about 700°C 
to about 750°C to form an oxide layer having a thickness of about 40 angstroms or less^mjhe 
HSG polysilicon: 
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exposing the oxide layer to an activated plasma generated nitrogen gas to form a nitrided 
oxide 1ny ~ ^ *™ PT thft " UfiP " plated nitmren ras selected from the tgoup 

resisting nf a plasm* mixture *f nitron and fr»linm and a nlasma mivtllTP of fitfOSen, and 

argon; 

forming a layer comprising tantalum pentoxide over the nitrided oxide layer; and 

annealing the tantalum pentoxide layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer is about 40 angstroms or less. 

35. (currently amended) A method of forming a semiconductor device above a 
semiconducting substrate having a surface, comprising the steps of: 

forming a nitrided oxynitride layer over a polysilicon substrate by annealing the 
polysilicon substrate in the presence ofa nitric oxide at a temperature of about 700 to about 
750*C to form an oxynitride layer, and nitridizing the oxynitride layer in a plasma generated 

nitrogen t" form th« nitrided nxvp itriHe. layer on the, nyvnitrid- l*>V* r i ih « p^™" generated 
nitron pas selected from the m-nun con sisting nf a tilasma mixture of nilrogen and helium and a 
pl^ma mixture nf ^itmpen and arimn: the nitrided oxynitride layer having a thickness of about 

40 angstroms or less;- and 

forming a dielectric layer over the nitrided oxynitride layer. 

36. (currently amended) The method of Claim 35, -wherein the dielectricJavg?Hate*ial 
comprises a high K dielectric. 

37. (currently amended) The method of Claim 36, wherein the highK. dielectric ^ iatefial is 
selected from the group consisting of tantalum pentoxide, titanium dioxide, barium strontium 
titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium bismuth tantalate, 
hafnium oxide, zirconium oxide, and aluminum oxide. 

38. (original) The method of Claim 3 6, wherein the dielectric layer comprises tantalum 
pentoxide. 
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39. (original) The method of Claim 36, further comprising, after the step of forming the 
dielectric layer, annealing the dielectric layer in an oxidizing gas, wherein the thickness of the 
nitrided oxynitride layeT is about 40 angstroms or less. 

40. (original) The method of Claim 39, wherein the oxidizing gas is selected from the group 
consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

41 . (currently amended) A method of forming a semiconductor device above a 
semiconducting substrate having a surface, comprising the steps of: 

forming a nitrided oxynitride layer over a polysilicon substrate by annealing the 
polysilicon substrate in the presence of a nitric oxide at a temperature of about 700 to about 
750°C to form an oxynitride layer, and nitridizing the oxynitride layer in an activated plasma 
generated nitrogen pa s tn form the nitrided oxvn itrinV layer on the nxvnitridft laver. the plasma 
penerated nitrogen pas aelartad from the mrnin consistino of a plasma mixture of nitrogen and 
helium and a plasma mixture of nitrogen and arson: the nitrided oxynitride layer having a 




thickness of about 40 angstroms or less; and 

forming a dielectric layer over the nitrided oxynitride layer. 

42. (currently amended) The method of Claim 41 , wherein the dielectric Igy^naatenal 
comprises a high K dielectric. 

43 . (currently amended) A method of forming a dielectric layer in a capacitor container 
comprising an opening formed in an insulative layer and a lower electrode comprising 
polysilicon formed within the opening, the method comprising the steps of: 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen gas to form a nitrided 
nvynirride 1* ™"- ™ the nvynirrida laver the olasma generated nitrogen gas selected from the 
grou p consisting of anlasma mixture o f nitmoen and helium and * p1»«™ a mivhire nf nitrogen 
and argon: and 
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forming a high K dielectric layer over the nitridized oxynitride layer. . 

44. (original) The method of Claim 43, wherein the step of annealing the lower electrode is 
at a temperature of about 700 to about 750°C. 

45. (previously presented) The method of Claim 43, further comprising annealing the high K 
dielectric layer in an oxidizing ambient. ■ 

46. (currently amended) A method of foi-ming a dielectric layer in a capacitor container 
comprising an opening formed in an insulative layer and a lower electrode comprising 
polysilicon formed within the opening, the method comprising the steps of: 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 

the presence of nitric oxide; 

nitridizing the oxynitride layer in an activated plasma generated nitrogen gas ft> form a 

i 

nitrided oxynitride laver on the oxynitri d e laver. the activated rjlasma generated nitrogen gas 
selected from the group consisting of a n lasma mixture of nitrogen and helium and a plasma 
mixture of nitrogen and argon: and 

forming a high K dielectric layer over the nitridized oxynitride layer. 

47. (original) The method of Claim 46, wherein the step of annealing the lower electrode is 
at a temperature of about 700 to about 750°C. 

48. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first capacitor electrode comprising polysilicon over a substrate; 
forming an oxynitride layer over the first capacitor electrode by annealing the first 

capacitor electrode in the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen gas to form a nitrided 
nyvnitride layp.r nn the oxynitride lave *-, th» plasma pirated nitropen pas selected from the 
pin consisting nf a vis *™ mivtrrA r>f nitrnften anH helium and a plasma mixture of nitrogen 
and argon : and 
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49. (previously presented) The method of Claim 48, wherein the dielectric layer comprises a 
high K dielectric material. 

50. (previously presented) The method of Claud 49, wherein the high K dielectric material is 
selected from the group consisting of tantalum pentoxide, titanium dioxide, barium strontium 
titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium bismuth tantalate, 
hafnium oxide, zirconium oxide, and aluminum oxide. 

5 1 . (previously presented) The method of Claim 49, wherein the dielectric layer comprises 
tantalum pentoxide. 

52. (previously presented) The method of Claim 49, further comprising, after the step of 
forming the dielectric layer, annealing the dielectric layer in an oxidizing gas. 

i 

53. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first capacitor electrode comprising polysilicon over a substrate; 
forming an oxynitride layer over the first capacitor electrode by annealing the first 

capacitor electrode in the presence of nitric oxide; • 

nitridizing the oxynitride layer in an activated plasma generated nitrogen gas to form a 
nitrided oxvnitride laver on the oxynit ride laveT. the activated plasma generated nitrogen gas 
c *wt»H frnm tiift prmip consisting of a plasma mixture nf nitmfTm and helium and a plasma 
mixture of nitrogen and argon : and 

forming a dielectric layer over the gMjgioxynitride layer. 

54. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising an overlying insulative layer and a container opening 

formed in the insulating layer to an active area on the substrate, and a lower electrode comprising 
polysilicon formed within the container opening; 
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forming an oxynitride layer over the lower electrode by annealing the lower electrode in 

the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen gas to form a nitrickd 
nwmtride laver on the oxvnitri HP. 1nv«r. the niac in f Bnerated nitrogen gas selected from ths 
<ttou P consistiDp nf h plasma ma ture, nf nitrogen ™H hriinm and a filasma mixture of nitrogen 
and argon : 

forming a high K dielectric layer over the mgid^oxynitride layer; and 
annealing the high K d ielectric layer in an oxidizing gas. 

55. (currently amended) The method of Claim 54, wherein the step of forming the oxynitride 
layer comprises: 

annealing the lower electrode in the presence of nitric oxide at a temperature of less than 
800°C. to form aathe oxynitride layer having a thickness about 40 angstroms or less. 

56. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising an overlying insulative layer and a container opening 

formed in the insulating layer to an active area on the substrate, and a lower electrode comprising 
polysilicon formed within the container openings; 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 

nitridizing the oxynitride layer in an activated plasma generated nitrogen gas to form a 
nitrided oxvnifride laver on the oxynitride laver. the activated plasma generated nitrogen gas 
selected from the group consisting of a plasma mixture of nitrogen and helium and a plasma 
mixture of nitrogen and argon : 

forming a high K dielectric layer over the gMd^oxynitride layer; and 

annealing the high K dielectric layer in an oxidizing gas. 

57. (currently amended) A method of forming a capacitor in a semiconductor device, 
comprising the steps of: 

providing a substrate with an opening; 
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forming a first conductive electrode layer within the opening; the first conductive 
electrode layer comprising hemispherical grain polysilicon; 

forming a thin layer of oxynitride over the first conductive electrode layer by annealing 
the first conductive electrode lave T cloctrod e in the presence of nitric oxide; 

nitridizing the thin laver of nxvnitride ox^Tiitride lavor in a plasma generated nitrogen gas 
tn form a nitrided oxvnitride laver on th e thin laver of nvvnitride. the plasma generated nitrogen 
R aa selected from the group consisting of a plasma m ixture of nitrogen and helmm and a plasma 
mixture of nitrog en and argon; 

forming an insulative layer over the nitrided oxvnitride layer; the insulative layer 
comprising an insulating inorganic metal oxide material; and 

forming a second conductive electrode layer over the insulative layer, 

5 8 . (previously presented) The method of Claim 57, wherein the insulating inorganic metal 
oxide material comprises a high K dielectric. 

59. (previously presented) The method of Claim 58, wherein the insulating inorganic metal 
oxide material is selected from the group consisting of tantalum pentoxide, titanium dioxide, 
barium strontium titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium 
bismuth tantalate, hafnium oxide, zirconium oxide, and aluminum oxide. 

60. (previously presented) The method of Claim 58, wherein the insulating inorganic metal 
oxide material comprises tantalum pentoxide. 

6 1 . (previously presented) The method of Claim 57, further comprising, after the step of 
forming the insulative layer, annealing the insulative layer in an oxidizing gas. 

62. (currently amended) The method of Claim 57, wherein the step of forming the thin layer 
of oxynitri d e layer comprises: 
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annealing the first conductive electrode laver comprising hemispherical grain nolvsUicon 
polycilicon olootrodc in the presence of nitric oxide at a temperature of about 700 to about 
750°C. to form an oxynitride layer having a thickness of about 40 angstroms or less. 

63-77. (cancelled) 

78. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide laver on the 

pnlysilicnn substrate : and 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer 
to form a nitrided oxide laver on the oxide layer, the plasma generated nitrogen p;** selected from 
the group consisting o f a plasma mixture of nitrogen and helium and a plasma mixture of 
nitrogen and argon ; 

wherein upon forming the dielectric layer over the nitridized oxide layer, and exposing 
the dielectric layer to an oxidizing gas, the nitridized oxide layer inhibits oxidation of the 
polysilicon substrate. 

79. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide laver on the 

polysilicon substrate : 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer 
to form a nitrided oxide laver on the oxide laver. the plasma generated nitrogen gas selected from 
the group consisting of a plasma mixture of nirmflftn and helium arid a plasma mixture of 
nitrogen and argon : and 

forming the dielectric layer over the nitridized oxide layer, 

wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxide layer 
inhibits oxidation of the polysilicon substrate. 
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80. (currently amended) A method of forming a dielectric layer, comprising the steps of: 

thermally annealing a polysilicon substrate in nitric oxide to form an oxide layeronjhi 
polysilicon substrate : 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer 
to form a nitrided oxide layer on the oxide la yer, the nlasm* r ~ r »~^ nitron pus selected from 
the frrou p consisting of a plasma mixture of nitrogen ™* helium and a plasma mixture of 
nitro gen and argon: 

forming the dielectric layer over the nitridized oxide layer; and 

exposing the dielectric layer to an oxidizing gas; 

whereupon the nitridized oxide layer inhibits oxidation of the polysilicon substrate. 

81 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer on the 

pol ysilicon substrate : and 

plasma annealing the oxide layer in a plasma generated nitrogen gas to form a^ayer of 
nwrntriria t n form a nitride layer on the nvide laver. the plasma generated nitrogen aas selected 
from the grm ip ^nsistinpr nf a plasma mixture of. nitr^rT" M " m a plasma mixture of 
nitrogen and argon : 

wherein upon forming the dielectric layer over the nh^e xynitrido layer, and exposing 
the dielectric layer to an oxidizing gas, the mtride o^ynitrid e layer inhibits oxidation of the 
polysilicon substrate, 

82. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer on the 

nolvsilico n substrate: 

plasma annealing the oxide layer in a plasma generated nitrogen gas to formj_nitride 
layer on the oxide laver the p lasma generated nit rogen gas selected from the prom? con$isting.Qf 
^ plasma mixture of nitrogen and h elium and a plasma mixture of nitrogen and argon a layer of 

oxynitrido ; and 

forming the dielectric layer over the njftidg oxynitrido layer; 
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wherein upon exposing the dielectric layer to an oxidizing gas, the ni^de oxynitride Jayer 
inhibits oxidation of the polysilicon substrate. 



83. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxide layer having a thickness of about 
40 angstroms or less nn the polysilic o n substrate; and 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer 
to form a nitridized oxide laver on the oxide laver T the plasma flftncrated nitrogen pas selected 
from the group consisting of a plasma mixture of nitrogen and hel" '™ * nH fl plasma mixture nf 
nitrogen andargon i 

wherein upon forming a high K dielectric layer over the nitridized oxide layer, and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxide layer inhibits oxidation of 
the polysilicon substrate. 

84. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxide layer having a thickness of about 
40 angstroms Or l^g on thejtnj ysilicon substrate : 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer 
to form a nitridized oxide laver on the oxide laver. the olasma generated nitmflpn selected 
from the proun consisting of a plasma mixture of nitrogen and helium and a -plasma mixture of 
nitrogen and arg on: and 

forming a high K dielectric layer over the nitridized oxide layer; 

wherein upon exposing the lughj^dielectric layer to an oxidizing gas, the nitridized 
oxide layer inhibits oxidation of the polysilicon substrate. 
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85. (currently amended) A method of forming a dielectric layer, comprising the steps of: 

thermally annealing a polysilicon substrate in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer having a thickness of about 
40 angstroms or 1-7- p^y""^" substrate: 

annealing the oxynitride layer w, a nitric nmmitririf l^r on th* oxynitride 
i» r r the nl^ma nitmoe n r « «»>^ from thr>, P mnr> consistinp of a plasma mixture 

n f ni jr nnm *nH heH nm fln H a nlasma "f^f™ ™* m a plasma generated 

nitrogen gas to nitridize the oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 

annealing the high K dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

86. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of about 
40 angstroms or i»cc nn th» pnlysilicnn substrate: 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; the plasma generate d nitrnflftn pas selected from the group consisting of,a 
plasma mixture of nitrogen anH helium and n nlasm a. mixture nf mtrnpen and areonthc nitrogen 
gas selected from the group consisting of nitrogen, ammonia, and nitrogen oxid e s ; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 

annealing the hieh KL dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

87. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer having a thickness of about 40 angstroms or less^ne nplvsiliwn 
substrate: 
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exposing the oxynitride layer to a plasma source of nitrogen to nitridize the oxynitride 
1rnT Tt _ ^ ,^1^1 »wnitn^1 a v er0 nthr>o^mirri^l^r th* plasma source of nitrogen 
r l aC n, n mixture of nit-r" ™ H ™ f »f nitrn^n and helium: 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
exposing the high K dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

88. (canceled) 

89. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of less than 
about 15 nn g <tn-nm<; nn the poly silicon substrate: 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride ^Y" tn form n nitridized oxv^itriHe layer nn the nxvnitride laver, the nksma 
penerated ni tm ^n oas selected from th e r"" P r.rmsistina of a plasma mixture of nitrogen and 
helium anr l » plasma mi-grnre of nitrnpm and argon: and 

forming a high K dielectric layer over the nitridized oxynitride layer; 

wherein upon exposing the high K d ielectric layer to an oxidizing gas, the nitridized 
oxynitride layer inhibits oxidation of the polysilicon substrate. 

90. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of less than 
about 15 angstroms on the poly silicnn substrate: 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride '»y™ - ^ form b Tiitrirliyed oxT ^'d- ]rr r ™ + h * "™™*rirlft 1*™. the plasma 
gyrated ni^ f™ P »« «p fo*«i frnm the grn i.r, consisting of n rlftsmn mixture, pf nitrogen and 
helium and a plasma mixture of nitrogen and argon: 

forming a high K dielectric layer over the nitridized oxynitride layer, and 
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annealing the hiehlLd ielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxygen diffusion into the polysilicon 

layer. 

91 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride lay^r nn the pnlysiltcon substrate: and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride ^Y" f ™™ q nitTiHi«ri nvyrntride laver nn the oxvnitriHe laver. the plasma 
generated nit ™™ ^ ^l^ted from the firoii p consisting of a plasma mixture of nitrogen and 
helium and a plasma mixture of nitrnfim and ar&on: 

wherein upon forming the dielectric layer over the nitridized oxynitride layer, and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits oxidation 
of the polysilicon substrate. 

92. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride laver nn the po l ysilicon substrate : 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride 1ay^ r tn form a nitridized ox ynitride lay er on the oxvnitride laver. the plasma 
generated ni tmpp.n selected from the flroup cQnTf^ff nf a P la *™* ™iytiire of nitrogen and 
helium and a plasma mixture of n itmyren and argon: and 

forming the dielectric layer over the nitridized oxynitride layer; 

wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride 
layer inhibits oxidation of the polysilicon substrate. 

93 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride laver rm the polysilicon substrate: 
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exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride ,a Y~ 4 - » mtrirhVeri' nxvn itrirlr It, tt * Ka i»yr, ™* n1a.sma 

generated nitron gas selec t frnm the tn-n»p ennsisrinn of * rthmia mixture of nitrogen and 
helium and a plasma mixture of nitrogen and argon: 

forming the dielectric layer over the nitridized oxynitride layer, and 

exposing the dielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

94. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer having a thickness of less than about 40 angstroms on the polysilicon 
substrate : and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride lay* farm a nitridized o xynitride layer the oxynitride laver. the plasma 
p^Arato.H nitrnpsn gas selected from th e fiwwip consisrinp of a plasma mixture of nitrogen gas 
selected from the pjronn consisting of * plasma mixture of nitrogen and helium and a nlasma 
mixture of nitrogen and argon: 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer; and 
exposing the high K dielectric layeT to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilicon substrate. 

95 . (currently amended) A method of forming a dielectric layer in a capacitor container, the 
capacitor container comprising an opening in an insulative layer and a conductive polysilicon 
lower electrode disposed within the opening, the method comprising the steps of: 

exposing the conductive polysilicon lower electrode to nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer having a thickness of less than about 
15 angstrom s on the polysilico n substrate: 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride '°y"-™ " mrvnitriria laver nn the oxynitriHe laver. the plasma 
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rrnrrnr , r * frnm tV nrmp —^T " f ■ P 1nCT ™ mhrtmc of nitrogen^ 

hpliitm and a p lasma mixf"^ nf nitrogen and argon; 

forming a high K dielectric layer over the nitridized oxynitride layer, and 

exposing the high K d ielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the conductive polysilicon 
lower electrode. 

96. (currently amended) A method of forming a capacitor, comprising the steps of: 

forming a first electrode over a substrate, the first electrode comprising polysilicon; 

exposing the first electrode to nitric oxide at a temperature of less than about 800°C to 
form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride byrr tr f"~ r» nif 5 **" 1 «"r™*« on the rnrvnitricto layer, the plasma 
p^PratPH nitrogen ga« t I«*pH from the, wtmn consign " f Q r 1ng ™ a ™ vtl,re nf and 
helium and a plasma mixture of nitrog en and argon: 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the bj^K.dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the first electrode. 

97. (currently amended) A method of forming a capacitor, comprising the steps of; 

forming a first electrode over a substrate, the first electrode comprising polysilicon; 

exposing the first electrode to nitric oxide at a temperature of less than about 800°C to 
form an oxynitride layer thereon having a thickness of about 40 angstroms or less; 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride '°y" tn fhrm a nitridized nxvnitride lay ™- tm the oxvnitrinV layer the plasma 
flwnerated nitrogen gas selec t frnm th e p rmin r.nnsi.^Tip nfa plasma mixture of nitroften and 
helium and a nlasma mixture of n itrogen and argon: 

forming a high K dielectric layer over the nitridized oxynitride layer, and 

exposing the high K dielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the first electrode. 
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98. (currently amended) A method of forming a capacitor, comprising the steps of: 

forming a first electrode over a substrate, the first electrode comprising polysilicon; 

thermally annealing the fiE&elysilteeft electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
less than about 1 5 angstroms; and 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride i»y» r form * mtririirad oxv p itriH* Invar on the oxvnitride layer, the plasma 
generated nitm pm rbs selecteH from the gp i«p listing of n nlasmn mixture pf nitrogen and 
helium and a plasma mixture of nitrogen and araon: 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the hiehJgL dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilicon electrode. 

99. (currently amended) A method of forming a capacitor, comprising the steps of: 

forming a first electrode over a substrate, the first electrode comprising polysilicon; 

thermally annealing the firs to olvsilicon electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
less than about 15 angstroms; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride lave r to form a nitridized ox vnitride laver on the oxynitride layer, the plasma 
p r anarated nitrogen eas sorted from tha oroun confu ting of a plasma mixture of nitrogen and 
helium and a plasma mivtnrft of nitrogen and argon: 

forming a high K dielectric layer over the nitridized oxynitride layer; and 

annealing the hjgh^dielectric layer in an oxidizing gas, 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon electrode. 

1 00. (previously presented) The method of Claim 99, further comprising the step of forming a 
second electrode over the high K dielectric layer, the second electrode comprising a conductive 
material. 
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101. (previously presented) The method of Claim 99, wherein the first electrode comprises 
HSGpolysilicon. 

102. (previously presented) The method of Claim 100, wherein the second electrode 
comprises a conductive polysilicon or a conductive metal. 

103. (previously presented) The method of Claim 102, wherein the second electrode 
comprises a conductive metal selected from the group consisting of tungsten, tungsten nitride, 
titanium nitride, and platinum. 

104. (previously presented) The method of Claim 100, wherein the step of forming the second 
electrode comprises depositing the conductive material by chemical vapor deposition or physical 
vapor deposition. 

105. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate, an overlying insulative layer, and a first electrode comprising 

polysilicon-within an opening extending through the insulative layer to the substrate; 

exposing the first electrode to nitric oxide at a temperature of less than about 800°C to 
form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride i«y» -tft fiw. a nitridized oxy nitride laver o" the nyvnitridft laver. the plasma 
ftgnerflted nitrogen gas select^ Wn the t n -nim consisting of a nlasma mixture of nitroRen and 
hc\mm and a plasm n mixture nf nitro&en grid aroon: 

wherein upon forrmng a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the high K dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the first electrode. 
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106. (currently amended) A method of forming a capacitor, comprising the steps of: 

providing a substrate, an overlying insulative layer, and a first electrode comprising 
polysilicon-within an opening extending through the insulative layer to the substrate; 

thermally annealing the first electrode in uie presence of nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer thereon having a thickness of about 
40 angstroms or less; and 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride Inyr f™™ « ™*rlAi-7*A nwnitririe law on the nxvnirrirje laver. the nlasma 
generated nitron flas selected frnm the g rmm consisting of a nlasma mixture pf nitrogen and 
helium and a nlasma mix ture nf nitrogen and argon; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the high K dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the first electrode. 

1 07. (currently amended) A method of forrning a capacitor, comprising the steps of: 

providing a substrate, an overlying insulative layer, and a first electrode comprising 
polysilicon an opening extending through the insulative layer to the substrate; 

thermally annealing the firstelectxode in the presence of nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer thereon having a thickness of about 
40 angstroms or less; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride i*y»i- tn fhrm a nitridized nxynitririft layer nn the a* ynilride laver. the nlasma 
generated nitrogen gas selected from tha prmm cmnrigti^ nf a plasma mixture of nitrogen and 
helium and a nlasma mixture of nitrogen and argon: 

forming a high K dielectric layer over the nitridized oxynitride layer; 

annealing the high K dielectric layer in an oxidizing gas, wherein the nitridized 
oxynitride layer inhibits oxidation of the first electrode; and 

forming a second electrode over the high K dielectric layer, the second electrode 
comprising a conductive material. 
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108. (currently amended) A method of forming a capacitor, comprising the steps of: 

providing a substrate with an overlying insulative layer and an opening extending through 
the insulative layer to the substrate; 

forming a first electrode comprising polysilicon-within the opening; 

exposing the first electrode to nitric oxide at a temperature of less than about 800°C to 
form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer to form a nitridized nyy™tride laver on the oxynitride layer, the plasma 
generated nitrogen gas selected from the flroim consistinp of a plasma mixture of nitrogen and 
helium and a plasma m ixture of nitrogen and argon: 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the high K dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the first electrode. 

1 09. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate with an overlying insulative layer and an opening extending through 

the insulative layer to the substrate; 

forming a first electrode comprising polysilicon-within the opening; 

thermally annealing the first electrode in the presence of nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer thereon having a thickness of about 
40 angstroms or less; and 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride lave r to form a nitridized nyvnitride l aver on the oxynitride layer, the plasma 
generated nit mflen pas selected from th e flroup consisting of a plasma mixture of nitrogen and 
helium and a plasma mixture of nitrogen and ar&on: 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the high K dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the first electrode. 

110. (currently amended) A method of forming a capacitor, comprising the steps of: 
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providing a substrate with an overlying insulative layer and an opening extending through 
the insulative layer to the substrate; 

forming a first electrode comprising polysUicon-within the opening; 

thermally annealing the first electrode in the presence of nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer thereon having a thickness of about 
40 angstroms or less; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride i«y ft r tn fnrm a ^tridized nxvnitride l^r* ™ ^ nvynitHd^ 1aver T the plasma 
generated n^ ft** pa* spited from the flrrmp c^nfi^r? " f *l f^**™* TriiTrtimft r»f nitrogen and 
helium and a plasma mixture of nitrof^n and flrpnn: 

forming a high K dielectric layer over the nitridized oxynitride layer; 

annealing the high K dielectric layer in an oxidizing gas, wherein the nitridizcd 
oxynitride layer inhibits oxidation of the first electrode; and 

forming a second electrode over the high K dielectric layer, the second electrode 
comprising a conductive material. 

111-113. (canceled) 

1 14. (previously presented) The method of Claim 2 3 wherein the step of nitridizing the 
oxynitride layer is at a temperature of up to about 900°C. 

115. (currently amended) The method of Claim 2, wherein the oxynitride layer and thgjiitride 
layer have a combined thickness of about 10 to about 40 angstroms. 

1 16. (previously presented) The method of Claim 2, wherein the dielectric layer comprises a 
high K dielectric. 

1 1 7. (currently amended) The method of Claim 1 16 5 wherein the dielectric layer comprises 
the a high K dielectric selected from the group consisting of tantalum pentoxide, titanium 
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dioxide, barium strontium titanate, strontrurt. titanate, barium titanate, lead zirconium titanate, 
strontium bismuth tantalate, hafnium oxide, zirconium oxide, and aluminum oxide. 



118. (previously presented) The method 
tantalum pentoxide. 



of Claim 1 16, wherein the dielectric layer comprises 



1 1 9. (previously presented) The method sf Claim 2, further comprising, after the step of 
depositing the dielectric layer, annealing the dielectric layer in an oxidizing gas. 

120. (previously presented) The method of Claim 1 19, wherein the oxidizing gas is selected 
from the group consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

121. (previously presented) The method of Claim 1 19, wherein the oxidizing gas comprises a 
plasma oxygen. 

1 22. (previously presented) The method of Claim 1 1 9, wherein the oxynitride layer has a 
thickness that is substantially the same before and after the step of annealing the dielectric layer. 

123. (canceled) 

1 24. (previously presented) The method of Claim 2, wherein the polysilicon substrate 
comprises HSG polysilicon. 



125. (canceled) 

126. (previously presented) The method of Claim 2, wherein the polysilicon substrate is 
situated.within an opening in an insulative layer. 
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127. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, th<M*eps-ef forming an opening in an insulative layer, and 
forming the polysilicon substrate as a fill within the opening. 

128. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the-stef^fortrnng the polysilicon substrate over a 
substrate. ! 

129. (previously presented) The method of Claim 128, wherein the polysilicon substrate 
comprises a capacitor electrode. 

130. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, fee-s^of providing a substrate comprising an overlying 
insulative layer, an opening formed in the insulating layer, and the polysilicon substrate formed 
as a fill within the opening. 

13 1. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the^^of providing a substrate with an overlying insulative 
layer and one or more openings in the insulative layer extending to the substrate, and the 
polysilicon substrate as a fill within the one or more openings. 

132. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the-steps-ef providing a substrate comprising an opening, and 
forming the polysilicon substrate as a first conductive electrode layer within the opening, the 
polysilicon substrate.comprising hemispherical grain polysilicon. 

133. (currently amended) The method of Claim 132, further comprising the stop of forming a 
second conductive electrode layer over the dielectric layer. 
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134. (previously presented) The method of Claim 133, wherein the second conductive 
electrode layer comprises a conductive metal. 

135. (previously presented) The method of Claim 134. wherein the second conductive 
electrode layer comprises a conductive polysilicon.. 

136. (previously presented) The method of Claim 134, wherein the second conductive 
electrode layer comprises a conductive metal selected from the group consisting of tungsten, 
tungsten nitride, titanium nitride, and platinum. 

137. (previously presented) The method of Claim 133, wherein the step of forming the second 
conductive electrode layer comprises depositing a conductive material by chemical vapor 
deposition or physical vapor deposition. 

138. (previously presented) The method of Claim 2, wherein the dielectric layer comprises an 
insulating inorganic metal oxide material. 

139. (previously presented) The method of Claim 136, wherein the dielectric layer comprises 
a high K dielectric. 

1 40. (previously presented) The method of Claim 2, wherein the step of annealing comprises 
thermally annealing the polysilicon substrate. 

141-143. (canceled) 

144. (canceled) 

145. (currently amended) The method of Claim 2, wherein the step of annealing forms the, 3 * 
oxynitride layer having a thickness of about 40 angstroms or less. 

29 of 32 

MH.WAUKSEU2€475U 

PAGE 29132 * RCVD AT 7/1912006 3:58:42 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-3/17 ' DNIS:2731696 ' CSID:414 224 5834 ' DURATION (mm-ss):09-34 



07/19/06 15:05 FAX 414 224 5834 



W. H, D 



@1 030 



USSN09/941.827 ReS P onse 

146. (currently amended) The method of Claim 2, wherein the step of annealing forms Ih^as 
oxynitride layer having a thickness of less than about 15 angstroms. 

147. (previously presented) The method of Claim 2, wherein the nitridized oxynitride layer is 
effective to inhibit oxidation of the polysilicon substrate. 

148. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°CJa 

form an OX ^f la yer on tha pnlvsilicnn substrate: 

nitridizing th« oviHft lava- af W <h * step of annealin g^ ai moalcd polysilicon <W in a 
plasma generated nitrogen gas to form a silicon nitride layer on the oxiflR Invpr the plasma 
p .n. ra t.H nitron r ° ih « omm ™™te*™ p of at>1asmamiyftire »1; nitro gen and 

hriinm and a plasma mix* "™ "f ™tmt>m and argon: and 

deposiiing the dielectric layer onto the silicon nitride layeT. 

149. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°CJq 

fnrm an pyiite laver on tha pnlvsiliflnn substrate: 

nitridizing rha oxide laver «<W the, ste p of annealine ll ic annealed poly s ilicon layer in a 

plasma generated nitrogen gas to form a silicon nitride layer on thr annealed polysilicon layer, 

tna plasma eene~t»H nitrogen «■* from ft- | f rnnf " f * r 1ag " a ™ Yt " re of 

nitrogen and helium and a nlasma mixture of nitrogen and argon; 

depositing the dielectric layer onto the silicon nitride layer; and 

exposing the dielectric layer to an oxidizing gas, wherein oxidation of the polysilicon 

substratet avef is inhibited. 

1 50. (previously presented) The method of Claim 2, wherein the nitride layer is about 5 to 
about 1 5 angstroms thick. 
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151. (previously presented) The method of Claim 2, wherein the oxynitride layer and the 
nitride layer have a combined thickness of about 10 to about 30 angstroms. 

1 52. (previously presented) The method of Claim 2, wherein the step of nitridizing comprises 
exposing the oxynitride layer to a remote plasma source of nitrogen. 

153. (previously presented) The method of Claim 2, further comprising saturating the 
dielectric layer with oxygen. 

154. (previously presented) The method of Claim 1 53, wherein the step of saturating 
comprises subjecting the dielectric layer to an anneal in the presence of an oxidizing gas. 

155. (previously presented) The method of Claim 154. wherein the oxygen anneal comprises 
ealing with one or more of oxygen, plasma oxygen, ozone, and nitrous oxide. 



ann< 



1 56. (previously presented) The method of Claim 2, further comprising depositing a 
conductive material over the dielectric layer. 

1 57. (previously presented) The method of Claim 1 56, wherein the conductive material is 
selected from the group consisting of doped polysilicon, tungsten, tungsten nitride, titanium 
nitride, and platinum. 
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